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POINT-TO-MULTIPOINT COMMUNICATION 
TERMINAL HAVING A SINGLE RF CHAIN 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to commu 
nication systems, and particularly to Wireless point-to-multi 
point communication terminals. 

BACKGROUND OF THE INVENTION 

[0002] MicroWave communication links are sometimes 
deployed in point-to-multipoint con?gurations, in Which a 
point-to-multipoint communication terminal communicates 
With tWo or more remote terminals. For example, Bolle and 
Nascimbene describe several point-to-point and point-to 
multipoint con?gurations of microWave links in “Microwave 
Transmission in Mobile Networks,” Ericsson RevieW, No. 3, 
2002, pages 124-131, Which is incorporated herein by refer 
ence. As another example, US. Pat. No. 6,006,069 describes 
a point-to -multipoint system provided by a nodal transmitter 
located in a node With a plurality of nodal antennas radiating 
different polarization signals about the node. The system 
includes subscriber stations With directional antennas 
adapted to receive signals radiated from the nodal transmitter. 
[0003] Communication With more than one remote termi 
nal is also performed by other types of communication ter 
minals, such as repeaters. For example, US. Patent Applica 
tion Publication 2006/0052066, Whose disclosure is 
incorporated herein by reference, describes a repeater for 
re-transmitting an incoming RF signal. The repeater includes 
a ?rst antenna array for receiving the incoming RF signal, a 
second antenna array for transmitting an outgoing RF signal, 
and a transceiver for doWn-converting the incoming RF signal 
to a doWn-converted signal, processing the doWn-converted 
signal, and up-converting the processed signal to produce the 
outgoing RF signal. The ?rst antenna array is cross-polarized 
With respect to the second antenna array. 

SUMMARY OF THE INVENTION 

[0004] Embodiments of the present invention provide a 
communication terminal, including: 
[0005] ?rst and second antennas, for respectively commu 
nicating With ?rst and second remote terminals; 
[0006] a single up-converter, Which is arranged to up-con 
vert an input signal to produce an RF transmit signal; and 
[0007] a sWitching circuit, Which is arranged to couple the 
single up-converter to the ?rst antenna in order to transmit the 
RF transmit signal to the ?rst remote terminal during ?rst time 
intervals, and to couple the single up-converter to the second 
antenna in order to transmit the RF transmit signal to the 
second remote terminal during second time intervals, Which 
do not overlap the ?rst time intervals. 
[0008] In some embodiments, the terminal includes a 
single doWn-converter, Which is arranged to doWn-convert an 
RF receive signal received via the ?rst and second antennas to 
produce an output signal, and the sWitching circuit is arranged 
to couple the single doWn-converter to one of the ?rst and 
second antennas during the ?rst time intervals, and to the 
other of the ?rst and second antennas during the second time 
intervals. In an embodiment, the one of the ?rst and second 
antennas includes the ?rst antenna. In another embodiment, 
the one of the ?rst and second antennas includes the second 
antenna. 
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[0009] In a disclosed embodiment, the terminal includes a 
modem, Which is arranged to demodulate the output signal so 
as to extract inbound data that is transmitted to the terminal 
from the ?rst and second remote terminals, and to modulate 
outbound data to be transmitted to the ?rst and second remote 
terminals to produce the input signal. The modem may be 
arranged to use the extracted inbound data as the outbound 
data, so as to serve as a repeater betWeen the ?rst and second 
remote terminals. In another embodiment, the modem is 
arranged to accept the outbound data from a host, and to 
output the inbound data to the host. In yet another embodi 
ment, the modem includes ?rst and second modem units, 
Which are respectively arranged to demodulate ?rst and sec 
ond parts of the output signal so as to extract ?rst and second 
parts of the inbound data that are transmitted from the ?rst and 
second remote terminals, and to modulate ?rst and second 
parts of the outbound data to be respectively transmitted to the 
?rst and second remote terminals. 

[0010] In still another embodiment, the ?rst and second 
antennas are mechanically separate from one another and 
physically point toWard the respective ?rst and second remote 
terminals. 
[0011] There is additionally provided, in accordance With 
an embodiment of the present invention, a method for com 
munication, including: 
[0012] producing an input signal for communicating With 
?rst and second remote terminals via respective ?rst and 
second antennas; 
[0013] up-converting the input signal using a single up 
converter to produce a Radio Frequency (RF) transmit signal; 
[0014] coupling the single up-converter to the ?rst antenna 
in order to transmit the RF transmit signal to the ?rst remote 
terminal during ?rst time intervals; and 
[0015] coupling the single up-converter to the second 
antenna in order to transmit the RF transmit signal to the 
second remote terminal during second time intervals, Which 
do not overlap the ?rst time intervals. 
[0016] There is additionally provided, in accordance With 
an embodiment of the present invention, a communication 
system, including: 
[0017] ?rst and second remote terminals; and 
[0018] a point-to-multipoint communication terminal, 
including: 
[0019] ?rst and second antennas, for respectively commu 
nicating With the ?rst and second remote terminals; 
[0020] a single up-converter, Which is arranged to up-con 
vert an input signal to produce an RF transmit signal; and 
[0021] a sWitching circuit, Which is arranged to couple the 
single up-converter to the ?rst antenna in order to transmit the 
RF transmit signal to the ?rst remote terminal during ?rst time 
intervals, and to couple the single up-converter to the second 
antenna in order to transmit the RF transmit signal to the 
second remote terminal during second time intervals, Which 
do not overlap the ?rst time intervals. 
[0022] The present invention Will be more fully understood 
from the folloWing detailed description of the embodiments 
thereof, taken together With the draWings in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a block diagram that schematically illus 
trates a point-to-multipoint communication system, in accor 
dance With an embodiment of the present invention; 
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[0024] FIG. 2 is a diagram showing a time-division proto 
col used in the system of FIG. 1, in accordance With an 
embodiment of the present invention; 
[0025] FIG. 3 is a block diagram that schematically illus 
trates another point-to-multipoint communication system, in 
accordance With an alternative embodiment of the present 
invention; 
[0026] FIG. 4 is a diagram shoWing a time-division proto 
col used in the system of FIG. 3, in accordance With an 
embodiment of the present invention; 
[0027] FIG. 5 is a block diagram that schematically illus 
trates a point-to-multipoint communication system having a 
repeater con?guration, in accordance With an embodiment of 
the present invention; and 
[0028] FIG. 6 is a block diagram that schematically illus 
trates a point-to-multipoint communication system having a 
star con?guration, in accordance With another embodiment of 
the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OVERVIEW 

[0029] Embodiments of the present invention provide 
point-to-multipoint communication terminals, Which com 
municate With multiple remote terminals via respective dif 
ferent antennas While using only a single duplex Radio Fre 
quency (RF) chain. The single RF chain comprises a single 
up-converter and a single doWn-converter. Such communica 
tion terminals can be used in various applications, e.g., as 
repeaters, hubs or other point-to-multipoint nodes. 
[0030] The point-to-multipoint communication terminals 
described herein transmit RF signals to the remote terminals 
in an alternating time-division protocol, so as to transmit only 
to a single remote terminal, via the respective antenna, at any 
given time. The point-to -multipoint communication terminal 
comprises a sWitching circuit, Which connects the single RF 
chain to the antennas. The sWitching circuit sWitches the 
output of the up-converter and the input of the doWn-con 
verter to the appropriate antennas, as de?ned by the time 
division protocol. 
[0031] In some embodiments, the point-to-multipoint com 
munication terminal transmits signals to a certain remote 
terminal While receiving signals from another. Transmission 
and reception may be performed on the same frequency or on 
different frequencies. In alternative embodiments, the point 
to-multipoint terminal simultaneously receives RF signals 
from the same remote terminal to Which it transmits. The 
point-to-multipoint terminal typically comprises a single 
modem, Which alternately processes the signals associated 
With the different remote terminals. 
[0032] Some knoWn point-to-multipoint systems commu 
nicate via multiple antennas, such that the transmission to and 
from the remote terminals overlap in space and/or in time. 
Unlike such knoWn systems, the methods and systems 
described herein use multiple antennas and a single RF chain, 
such that transmissions do not overlap in time or space. 
[0033] The point-to-multipoint communication terminals 
described herein enable a cost-e?iciency trade-off that is 
different from point-to -multipoint terminals that use multiple 
RF chains. On one hand, the data throughput exchanged With 
each remote terminal is reduced, because each remote termi 
nal communicates With the point-to-point terminal during 
only part of the time. On the other hand, since the point-to 
multipoint terminals described herein use only a single up 
converter and a single doWn-converter, their cost, complexity 
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and poWer consumption are often considerably loWer than 
terminals that use multiple RF chains. 

System Description 

[0034] FIG. 1 is a block diagram that schematically illus 
trates a point-to-multipoint communication system 20, in 
accordance With an embodiment of the present invention. 
System 20 comprises a point-to-multipoint communication 
terminal 24, Which communicates With tWo remote terminals 
28A (denoted R1) and 28B (denoted R2) via respective anten 
nas 32A and 32B. Although FIG. 1 shoWs a con?guration of 
tWo remote terminals, in alternative embodiments terminal 24 
may communicate With any number of remote terminals. 
[0035] Antennas 32A and 32B typically comprise antennas 
that are physically separate from one another and are 
mechanically pointed toWard their respective remote termi 
nals. System 20 may operate at any suitable frequency band, 
such as using microWave or millimeter-Wave frequencies. 
[0036] Terminal 24 comprises a modem 36, Which accepts 
data for transmission to remote terminals 28A and 28B, and 
outputs data received from the remote terminals. Modern 36 
typically carries out functions such as modulation and 
demodulation, error correction encoding and decoding, gain 
control, equaliZation, synchronization and carrier recovery, 
as are knoWn in the art. In some embodiments, the functions 
of modem 36 may be split among tWo or more modems or 
modern units. For example, terminal 24 may comprise a sepa 
rate modem for communicating With each of the remote ter 
minals. 
[0037] Terminal 24 comprises a single Radio Frequency 
(RF) chain 40, Which comprises a single up-converter 44 and 
a single doWn-converter 48. A sWitching circuit 52, in the 
present example comprising tWo RF sWitches 56, connects 
the output of up -converter 44 and the input of doWn-converter 
48 to antennas 32A and 32B. The operation of sWitching 
circuit 52 is explained in greater detail further beloW. 
[0038] Data for transmission to the remote terminals is 
processed by modem 36, Which produces modulated digital 
samples. The samples are converted to a loW-frequency ana 
log signal by a Digital to Analog Converter (DAC), not shoWn 
in the ?gure. The loW-frequency signal may comprise a base 
band or Intermediate Frequency (IF) signal. The loW-fre 
quency analog signal is up-converted by up-converter 44 to a 
suitable radio frequency. The up-converter typically ?lters 
and ampli?es the signal, to produce a high poWer RF signal. 
[0039] The RF signal produced by up-converter 44 is fed 
via sWitching circuit 52 to one of antennas 32A and 32B. 
Thus, according to the state of sWitches 56, the RF signal can 
be transmitted either to remote terminal 28A or to remote 
terminal 28B. 
[0040] RF signals received by antennas 32A and 32B are 
provided to sWitching circuit 52. The sWitching circuit con 
nects one of the antennas to the input of doWn-converter 48 at 
any given time. Thus, the state of sWitches 56 selects Whether 
the doWn-converter Will process the RF signal received from 
remote terminal 28A or 28B. 

[0041] DoWn-converter 48 doWn-converts the output of the 
selected antenna, and typically performs functions such as 
?ltering, ampli?cation and sometimes gain control. The 
doWn-converter produces a loW-frequency signal that is digi 
tiZed by anAnalog to Digital Converter (ADC), not shoWn in 
the ?gure. The digitiZed signal is processed by modem 36, 
Which extracts and outputs the data transmitted by the remote 
terminals. 
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[0042] A timing unit 60 controls switches 56 of circuit 52, 
so as to alternate betWeen the antennas. An exemplary time 
division switching protocol that can be used by terminal 24 is 
described in FIG. 2 beloW. A host 64 provides the data for 
transmission to the remote terminals and accepts the data 
received from the remote terminals. 

[0043] FIG. 2 is a diagram shoWing a time-division proto 
col that can be used in system 20 of FIG. 1 above, in accor 
dance With an embodiment of the present invention. In the 
present example, terminal 24 transmits to one remote termi 
nal and receives from another remote terminal simulta 
neously. Timing unit 60 of point-to-multipoint terminal 24 
controls sWitching circuit 52 in accordance With a time-divi 
sion protocol, Which comprises time intervals 70. As can be 
seen in the ?gure, both transmission and reception of terminal 
24 alternate betWeen remote terminals 28A and 28B from one 
time interval 70 to the next. In each interval, terminal 24 
transmits to one of the remote terminals and receives from the 
other. 

[0044] In other Words, in a certain time interval, unit 60 
controls sWitches 52 to connect antenna 32A to up-converter 
44 and antenna 32B to doWn-converter 48. As a result, termi 
nal 24 transmits to remote terminal 28A (R1) and receives 
from remote terminal 28B (R2) simultaneously. In the fol 
loWing time interval, unit 60 controls sWitches 52 to connect 
antenna 32B to up-converter 44 and antenna 32A to doWn 
converter 48. In this interval, terminal 24 transmits to remote 
terminal 28B (R2) and receives from remote terminal 28a 
(R1). Transmission and reception may be performed on the 
same frequency or on different frequencies. 

[0045] The exemplary protocol of FIG. 2 can be general 
iZed to any number of remote terminals. For example, When 
terminal 24 communicates With three remote terminals 
denoted R1, R2 and R3, the protocol may comprise three 
types of time intervals used in alternation. In the ?rst interval 
type, terminal 24 transmits to remote terminal R2 and 
receives from R1, in the second interval type terminal 24 
transmits to R3 and receives from R2, and in the third interval 
type terminal 24 transmits to R1 and receives from R3. Alter 
natively, any other suitable time-division protocol, in Which 
terminal 24 simultaneously transmits to one remote terminal 
and receives from another, can be used. 

[0046] FIG. 3 is a block diagram that schematically illus 
trates a point-to-multipoint communication system 80, in 
accordance With an alternative embodiment of the present 
invention. System 80 comprises a point-to-multipoint com 
munication terminal 84, Which communicates With remote 
terminals 88A (denoted R1) and 88B (denoted R2) via 
respective antennas 92A and 92B. Unlike the con?guration of 
FIGS. 1 and 2 above, in the present example terminal 84 
transmits to and receives from the same remote terminal at 
any given time. An exemplary time-division protocol that can 
be used by terminal 84 is shoWn in FIG. 4 beloW. 

[0047] Point-to-multipoint terminal 84 comprises a modem 
96 and a single RF chain 100 comprising a single up-con 
verter 104 and a single doWn-converter 108. Terminal 84 
comprises a sWitching circuit 112, in the present example 
comprising a duplexer 116 and an RF sWitch 120. Transmis 
sion and reception is performed on different frequencies, and 
duplexer 116 prevents the transmitted signals from interfer 
ing With reception. As noted above, the functions of modem 
96 may be split among tWo or more modems, e.g., a separate 
modem for communicating With each remote terminal. 
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[0048] Atiming unit 124 controls sWitch 120 in accordance 
With the time-division protocol used. At any given time, both 
the up -converter output and the doWn-converter input can be 
connected to either antenna 92A or 92B. Thus, terminal 84 
transmits to and receives from one of the remote terminals in 
alternation, as de?ned by the protocol. A host 128 provides 
the data for transmission to the remote terminals and accepts 
the data received from the remote terminals. 
[0049] FIG. 4 is a diagram shoWing a time-division proto 
col used in system 80 of FIG. 3 above, in accordance With an 
embodiment of the present invention. In the present example, 
point-to-multipoint terminal 84 transmits to and receives 
from the same remote terminal at any given time. Timing unit 
124 of terminal 84 controls sWitching circuit 112 in accor 
dance With a time-division protocol, Which comprises time 
intervals 130. Transmission and reception of terminal 84 
alternate betWeen remote terminals 88A (R1) and 88B (R2) 
from one time interval to the next. 

[0050] In other Words, in a certain time interval, unit 124 
controls sWitch 120 to connect the up-converter and the 
doWn-converter (via the duplexer) to antenna 92A. As a 
result, terminal 84 transmits to and receives from remote 
terminal 88A (R1). In the folloWing time interval, unit 124 
controls sWitch 120 to connect the up-converter and doWn 
converter to antenna 92B. As a result, terminal 84 transmits to 
and receives from remote terminal 88B (R2) The protocol of 
FIG. 4 can be generaliZed to the case of N remote terminals, 
so that terminal 84 alternates betWeen N different types of 
time intervals. In each interval type, terminal 84 carries out 
bidirectional. communication With a different remote termi 
nal. 
[0051] In the protocols ofFIG. 2 and 4 above, as Well as in 
any generalization thereof to a larger number of remote ter 
minals, the siZes of the time intervals may be set to any desired 
values. Different types of time intervals may have different 
siZes. Additionally or alternatively, the siZes of some or all 
types of time intervals may vary over time. The remote ter 
minals are assumed to support and to be synchronized With 
the time-division protocol of the point-to-multipoint termi 
nal. 
[0052] In some embodiments, the point-to-point terminal 
(e.g., terminal 24 in FIG. 1 above or terminal 84 of FIG. 3 
above) is installed in a single mechanical enclosure, Which 
may be installed either in proximity to or distant from the 
antennas. Alternatively, the functions of the terminal may be 
split betWeen an Indoor Unit (IDU) and an Outdoor Unit 
(ODU), Which is installed near the antennas. 

Exemplary Applications 

[0053] The point-to-multipoint terminals described herein 
can be used in various applications and netWork con?gura 
tions. FIGS. 5 and 6 beloW demonstrate tWo exemplary appli 
cations, namely a repeater and a hub in a star con?guration. 
Alternatively, the point-to-multipoint terminals described 
herein can be used in any other suitable application or system 
con?guration. 
[0054] FIG. 5 is a block diagram that schematically illus 
trates a communication system having a repeater con?gura 
tion, in accordance With an embodiment of the present inven 
tion. In the con?guration of FIG. 5, a point-to-multipoint 
terminal 140, Which has a single RF chain and operates in 
accordance With the principles described herein, functions as 
a bidirectional repeater betWeen remote terminals 144A and 
144B. The RF signal transmitted from one of the remote 
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terminals is received, doWn-conver‘ted and processed by the 
modem in terminal 140. The data extracted from the received 
signal is fed back to the modem, modulated, up-converted and 
a corresponding RF signal is transmitted toWard the other 
remote terminal. 
[0055] FIG. 6 is a block diagram that schematically illus 
trates a point-to-multipoint communication system having a 
star con?guration, in accordance With another embodiment of 
the present invention. In this con?guration, a point-to-multi 
point terminal 150, Which has a single RF chain and operates 
in accordance With the principles described herein, functions 
as a hub of the star con?guration. Terminal 150 comprises 
three antennas 152A . . . 152C for respectively communicat 

ing With three remote terminals 154A . . . 154C. Terminal 150 

can facilitate communication among the remote terminals, as 
Well as exchange data betWeen the remote terminals and a 
host or other netWork or system. 
[0056] Although the embodiments described herein mainly 
address Wireless point-to-multipoint terminals having a 
single RF chain, the principles of the present invention can 
also be used for additional applications, such as various Wire 
line RF communication systems. 
[0057] It Will thus be appreciated that the embodiments 
described above are cited by Way of example, and that the 
present invention is not limited to What has been particularly 
shoWn and described hereinabove. Rather, the scope of the 
present invention includes both combinations and sub-com 
binations of the various features described hereinabove, as 
Well as variations and modi?cations thereof Which Would 
occur to persons skilled in the art upon reading the foregoing 
description and Which are not disclosed in the prior art. 

1. A communication terminal, comprising: 
?rst and second antennas, for respectively communicating 

With ?rst and second remote terminals; 
a single up-converter, Which is arranged to up-convert an 

input signal to produce an RF transmit signal; and 
a sWitching circuit, Which is arranged to couple the single 

up-converter to the ?rst antenna in order to transmit the 
RF transmit signal to the ?rst remote terminal during 
?rst time intervals, and to couple the single up-converter 
to the second antenna in order to transmit the RF trans 
mit signal to the second remote terminal during second 
time intervals, Which do not overlap the ?rst time inter 
vals. 

2. The terminal according to claim 1, and comprising a 
single doWn-conver‘ter, Which is arranged to doWn-convert an 
RF receive signal received via the ?rst and second antennas to 
produce an output signal, and Wherein the sWitching circuit is 
arranged to couple the single doWn-converter to one of the 
?rst and second antennas during the ?rst time intervals, and to 
the other of the ?rst and second antennas during the second 
time intervals. 

3. The terminal according to claim 2, Wherein the one of the 
?rst and second antennas comprises the ?rst antenna. 

4. The terminal according to claim 2, Wherein the one of the 
?rst and second antennas comprises the second antenna. 

5. The terminal according to claim 2, and comprising a 
modem, Which is arranged to demodulate the output signal so 
as to extract inbound data that is transmitted to the terminal 
from the ?rst and second remote terminals, and to modulate 
outbound data to be transmitted to the ?rst and second remote 
terminals to produce the input signal. 

6. The terminal according to claim 5, Wherein the modem is 
arranged to use the extracted inbound data as the outbound 
data, so as to serve as a repeater betWeen the ?rst and second 
remote terminals. 
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7. The terminal according to claim 5, Wherein the modem is 
arranged to accept the outbound data from a host, and to 
output the inbound data to the host. 

8. The terminal according to claim 5, Wherein the modem 
comprises ?rst and second modem units, Which are respec 
tively arranged to demodulate ?rst and second parts of the 
output signal so as to extract ?rst and second parts of the 
inbound data that are transmitted from the ?rst and second 
remote terminals, and to modulate ?rst and secondparts of the 
outbound data to be respectively transmitted to the ?rst and 
second remote terminals. 

9. The terminal according to claim 1, Wherein the ?rst an 
second antennas are mechanically separate from one another 
and physically point toWard the respective ?rst and second 
remote terminals. 

10. A method for communication, comprising: 
producing an input signal for communicating With ?rst and 

second remote terminals via respective ?rst and second 
antennas; 

up-conver‘ting the input signal using a single up-converter 
to produce a Radio Frequency (RF) transmit signal; 

coupling the single up-converter to the ?rst antenna in 
order to transmit the RF transmit signal to the ?rst 
remote terminal during ?rst time intervals; and 

coupling the single up-converter to the second antenna in 
order to transmit the RF transmit signal to the second 
remote terminal during second time intervals, Which do 
not overlap the ?rst time intervals. 

11. The method according to claim 10, and comprising 
coupling a single doWn-converter to one of the ?rst and sec 
ond antennas during the ?rst time intervals and to the other of 
the ?rst and second antennas during the second time intervals, 
and doWn-converting an RF receive signal received via the 
?rst and second antennas to produce an output signal. 

12. The method according to claim 11, Wherein the one of 
the ?rst and second antennas comprises the ?rst antenna. 

13. The method according to claim 11, Wherein the one of 
the ?rst and second antennas comprises the second antenna. 

14. The method according to claim 11, and comprising 
demodulating the output signal so as to extract inbound data 
that is transmitted to the terminal from the ?rst and second 
remote terminals, and modulating outbound data to be trans 
mitted to the ?rst and second remote terminals to produce the 
input signal. 

15. The method according to claim 14, Wherein modulating 
the outbound data comprises using the extracted inbound data 
as the outbound data, so as to serve as a repeater betWeen the 
?rst and second remote terminals. 

1 6. The method according to claim 14, Wherein modulating 
the outbound data comprises accepting the outbound data 
from a host, and Wherein demodulating the output signal 
comprises outputting the inbound data to the host. 

17. The method according to claim 10, Wherein the ?rst an 
second antennas are mechanically separate from one another 
and physically point toWard the respective ?rst and second 
remote terminals. 

18. A communication system, comprising: 
?rst and second remote terminals; and 
a point-to-multipoint communication terminal, compris 

ing: 
?rst and second antennas, for respectively communicat 

ing With the ?rst and second remote terminals; 
a single up-converter, Which is arranged to up-convert an 

input signal to produce an RF transmit signal; and 
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a switching circuit, Which is arranged to couple the 
single up-converter to the ?rst antenna in order to 
transmit the RF transmit signal to the ?rst remote 
terminal during ?rst time intervals, and to couple the 
single up-converter to the second antenna in order to 
transmit the RF transmit signal to the second remote 
terminal during second time intervals, Which do not 
overlap the ?rst time intervals. 

19. The system according to claim 18, Wherein the point 
to-multipoint communication terminal comprises a single 
doWn-converter, Which is arranged to doWn-convert an RF 
receive signal received via the ?rst and second antennas to 
produce an output signal, and Wherein the sWitching circuit is 
arranged to couple the single doWn-converter to one of the 
?rst and second antennas during the ?rst time intervals, and to 
the other of the ?rst and second antennas during the second 
time intervals. 

20. The system according to claim 18, Wherein the one of 
the ?rst and second antennas comprises the ?rst antenna. 

21. The system according to claim 18, Wherein the one of 
the ?rst and second antennas comprises the second antenna. 
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22. The system according to claim 18, Wherein the point 
to-multipoint communication terminal comprises a modem, 
Which is arranged to demodulate the output signal so as to 
extract inbound data that is transmitted to the terminal from 
the ?rst and second remote terminals, and to modulate out 
bound data to be transmitted to the ?rst and second remote 
terminals to produce the input signal. 

23. The system according to claim 22, Wherein the modem 
is arranged to use the extracted inbound data as the outbound 
data, so as to serve as a repeater betWeen the ?rst and second 
remote terminals. 

24. The system according to claim 22, Wherein the modem 
is arranged to accept the outbound data from a host, and to 
output the inbound data to the host. 

25. The system according to claim 18, Wherein the ?rst an 
second antennas are mechanically separate from one another 
and physically point toWard the respective ?rst and second 
remote terminals. 


